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Abstract 
 
 
 
Purpose 
 
The aim of this study was to establish the role of the Cinedefecography (CD) carried out 
with digital fluoroscopy (DF) in the evaluation of anatomo-functional disorders of the 
pelvic floor in patients with chronic constipation and aspecific disorders of ano-rectal 
functionality. 
 
 
Material and methods 
 
From January 2006 to June 2011, 1617 patients underwent cinedefecographic 
examination. 
 
 
Results 
 
Our  study was able to show morpho-functional disorders, mainly represented by front 
anterior rectocele (83,9%), intussusception (77,8%), prolapse (72,3%) and, with lower 
prevalence by hypertonia of the pubo-rectal muscle (8,7%). During the study there was 
any complications. 
 
Conclusions 
 
The Cinedefecography with DF is a simple and valid diagnostic instrument for  
evaluating disorders of ano-rectal functionality: it may distinguish with accuracy 
functional from anatomical modifications resulting the method of choise to establish the 
medico-surgical treatment.  
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INTRODUCTION 
 
 
The Cinedefecography (CD) was proposed in 1964 by Burhenne as an examination of a 
dynamic type that represented an advance in the static radiographic technique introduced 
by Wallden in 1951 and which consisted in the acquisition of standard X-rays of the 
rectum at rest and during voluntary activity. 
The CD is radiological investigation that employs digital fluoroscopy to obtain images 
in real time of the anatomy and functionality of the ano-rectal region and of the pelvic 
floor; it consists in rendering the rectum radiopaque up to the recto-sigmoid junction 
with barium cm, inviting the patient to execute a series of  manoeuvres while sitting on a 
commode. It is a valid method and operator-dependent provided that there is 
interdisciplinary collaboration between radiologist and clinicians as well integration 
with other instrumental and Imaging techniques.  
It is the most accurate investigation for identifying morpho-functional disorders of the 
ano-rectal region and of the pelvic floor and is fundamental for evaluating  
modifications of the various pelvic organs during the various phases of defecation and 
therefore represents a demonstrate step in the evaluation of ano-rectal functionality. 
The aim of our study was to ascertain the role of the CD in the evaluation of anatomo-
functional disorders of the pelvic floor, on the basis of medical reports, shown in 
patients with chronic constipation and aspecific disorders of ano-rectal functionality.  
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CINEDEFECOGRAPHY 
 
 
The examination documents ampolla and anal canal morphology, the relationships with 
the sacro-coccix and the pubis, evalueting the modifications that occur with static (at 
rest) and dynamic study (with the maximum contraction of the pelvic muscles, during 
straining and during evacuation). It is suitable in patients with constipation in whom 
chronic obstructed defecation constipation is suspected,  in patients with painful 
defecation or rectal bleeding, in order to investigate the presence of the solitary rectal 
ulcer syndrome, in the post-surgery  follow up of patients operated on for anorectal 
pathology.  
 
 
 
 
METHODOLOGY 
 
 
The CD is a simple and unpainful examination, it lasts about 15 minutes and consists in 
rendering the rectum radiopaque up to the recto-sigmoid and keeping the patient in a 
sitting position on a commode and invited him/her to execute a series of manoeuvres 
including defecation. In order to obtain a unitary picture of the pelvic floor, a more 
complete investigation can be carried out, for example, the cisto-colpo-entero-
defecography which involves simultaneously rendering radiopaque the rectum, vagina, 
bladder, small intestine and sigma (using a different contrast medium for each one) 
making it possible to show the simultaneous presence of cystocele, colpocele and 
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entero-sigmoidocele. The CD includes two different phases: the static phase in which is 
evaluated the pelvic floor at rest, the straining phase  not for purposes of evacuation and 
finally the modifications of  rectal ampolla-anal canal during evacuation. At rest there is 
no conscious contraction of the pelvic muscles and in this phase it is possible to study 
the profile of the rectal ampolla and of the recto-anal angle (about 90°). When the 
patient is invited to execute the contraction phase, we have the maximum lifting of the 
muscles of the pelvic floor (pubo-rectal muscle and levator ani) and consequently the 
ano-rectal angle becomes acute (about 75°), the ano-rectal junction is lifted and the anal 
canal is extended; these variations are fundamental indicators of the continence 
mechanism. During straining there is an increase in intra-abdominal pressure and 
contraction of the musculature of both the pelvic and anal floor: in physiological 
conditions we observe a minimum or absent lowering of the pelvic floor with complete 
continence function. Finally  during defecation and post-evacuation contraction it is 
possible to estimate the lower tract  of the pelvic floor, during the emptying (in normal 
conditions it occurs in no more than 30 seconds with an increase of the anorectal angle 
of between 90°and 140°) and to evaluate the presence of morpho-functional anomalies 
that contribute to the defecatory difficulties of the patient. Thus the measurements that 
can be obtained from the cinedefecographic examination are: the anorectal angle, the 
length of the anal canal, the level of the anorectal canal with respect to the bi-ischiatic 
line and the level of the   pubo-coccigeal line. 
 
 
 
 
 
 
Fig.1: defecography, phase at rest 
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Fig.2: defecography, contraction phase 
 
 
 
 
Fig.3: defecography, straining phase 
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Fig.4: defecography, evacuation phase 
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PATHOLOGICAL FINDINGS 
 
Various type of anomalies can be identified, in an isolated form or in combination with 
each other: 
• PROLAPSE AND INTUSSUSCEPTION : the first consists in incisuras of the  barium 
column, which appear during evacuation and represent introflections of the mucous 
layer, or also all the layers of the wall of the viscera,  visible from 8-10 cm from the anal 
orifice. When these incisuras wedge show a progression downwards, becoming 
invaginated, they are called intussusceptions. The final stage of the dysfunction can be a 
protrusion outwards of the mucous membrane. The CD shows the relationship between 
mucous, submucosa  and muscolare layers of the anal canal. 
 
 
Fig.5: prolapse and intussusception 
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Fig.6: intussusception and rectal prolapse  
 
 
 
• RECTOCELE: represents the herniation of the rectal wall with a sack-like appearance. 
It is situated prevalently in the front wall of the rectum. It occurs during straining and 
appears accentuated during the emptying. To the CD it appears as a sack that collects 
and holds the contrast medium. 
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Fig.7: rectocele 
 
 
 
 
Fig.8: rectocele with reduced ano-rectal angle 
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Fig.9: rectocele type I according to Marti 
 
 
 
 
 
 
Fig.10: rectocele type 2 according to Marti 
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Fig.11: rectocele type 3 according to Marti 
 
 
 
 
 
 
Fig.12: rectocele type 3 according to Marti with abundant stagnation of cm at the end of 
the examination 
 
 
 
• ENTEROCELE AND SIGMOIDOCELE. The CD shows the lower tract of small 
bowel and/or sigma made radioopaque in the pouch of Douglas. 
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Fig.13: enterocele 
 
 
 
 
 
 
Fig.14: enterocele 
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Fig.15: sigmoidocele 
 
 
•  HYPERTONIA OF THE PUBO-RECTAL MUSCLE. The CD shows a lack of 
widening of the ano-rectal  angle during evacuation. 
 
 
 
Fig.16: hypertonia of the pubo-rectal muscle 
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Fig.17: hypertonia of the pubo-rectal muscle 
 
 
 
• CYSTOCELE 
 
 
 
Fig.18: cystocele 
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Fig.19: cysto-defecography 
 
 
 
MATERIAL AND METHODS 
 
 
 
1617 patients with obstinate constipation and altered ano-rectal function, underwent 
defecographic examination from January 2006 to June 2011. 
The fluoroscopic examinations were carried out with the DF apparatus of our Institute, 
the clinostat Clinodigit Compact Xframe Italray. The images were obtained with Digital 
Fluoroscopy with film images at a frame rate of 4/sec, sufficient for documenting the 
significant phases of the defecatory act with the patient in a latero-lateral position seated 
on a commode and with an acquisition resolution of 3001x3001x14bit. A mixture of 
barium cm at various concentrations was used, introduced by means of enema with the 
rectal ampolla rendered completely opaque. The defecography is a 1° level examination 
in terms of simplicity and low cost and is traditionally the standard examination in the 
study of “obstructed defecation”(AIGO), which includes all abnormalities of the pelvic 
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floor that determine an inadequate evacuation and affects about half of patients with 
severe constipation.  
 
 
 
 
 
    
 
  
 
 
 
Fig.20: clinostat Clinodigit Compact Xframe Italray 
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RESULTS 
 
 
The thesis is based on an analysis of the case records of 1617 patients undergoing the 
defecographic examination from January 2006 to June 2011. Morphological alterations 
were observed above all in female patients. The examination showed: 
• 1356 patients with anterior rectocele (83,9%); 
• 1258 with intussusception (77,8%); 
• 1217 with prolapse (72,3%); 
• 141 with hypertonia of the puborectal muscle (8,7%) 
In 17 cases the examination was not diagnosed due to failure to evacuate. In 90 cases 
(71 men and 19 women) the examination was negative (5,6%). There were no 
complications during the carrying out of the examination. 
 
 
 
DISCUSSION 
 
 
The Cinedefecography is a technique of radiological enquiry that makes possible a 
dynamic study in physiological conditions of anatomo-functional pathologies, resulting 
from hypotonia and dysfunction of the muscular structures, both striated and 
involuntary, that participate in the constitution of the rectum, the anal sphincters, the 
elevating muscle of the anus and therefore to the loss of the function of support for the 
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pelvic organs. It provides detailed information about the morphology of the ampolla and 
the anal canal, the relations with the sacro-coccyx and the pubis, objectifying the 
modifications that occur in the static phase (at rest, that is, in basal conditions, at 
maximum contraction of the pelvic muscles, during squeezing) and in the dynamic 
phase (during evacuation). This type of examination is recommended in patients with 
constipation in whom chronic obstructed defecation constipation is suspected, in patients 
with fecal incontinence and in post-surgical follow up of patients operated on for 
anorectal pathology and is easy to carry out, of short duration and low cost. The 
pathologies most commonly identified are rectocele, rectal intussusception and mucosal 
prolapse of the rectum, but the examination can also be extended to an evaluation of the 
small intestine, utero-vagina and bladder (cisto-colpo-defecography) for the 
identification of enterocele, rectosigmoidocele, cystocele and colpocele. All these 
conditions are more common in the female sex and require an integrated diagnostic 
approach of a multi-specialist kind (radiologist, gastroenterologist, surgeon, gynecologo-
urologist, neurologist, psychiatrist, physiatrist) . 
 
 
 
 
 
 
 
 
 
 
 
 
 21 
CONCLUSIONS 
 
 
The Cinedefecography with Digital Fluoroscopy is considered to be the standard 
radiological examination in the dynamic study of patients with disorders of the pelvic 
floor. Being able to observe the various defecatory phases in real time and to videotape 
the examination, makes it possible to obtain detailed information and allow a 
physiological study with minimum discomfort for the patient. Thanks to a correct 
patient’s history referring particularly symptoms as pain, incontinence, etc. the 
examination may be extended to evaluate small intestine (enterocele), recto-sigma 
(recto-sigmoidocele), bladder and vagina (cistocele and colpocele) and then it is called 
entero-defecography. 
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